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Single-trial prediction of reaction time variability from MEG brain activity 
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Brain machine interfaces (BMIs) or brain computer interfacs (BCIs) are technologies to read out movement information from the 
brain and control movements of robots or computers. One of the fundamental studies of BMI/BCI is to explore how to extract the 
information which leads to human assistance from the brain. Neural activity prior to movement onset contains essential 
information for predictive assistance for humans. The previous studies successfully extracted intended movement using 
electrophysiological signals recorded by non-invasive methods. However, variable results spontaneously occur even with the 
same movement intention, and it is still unclear whether the non-invasive signals contain the information which produces 
variability in the subsequent movement. This study examined the predictability of subsequent short or long reaction times (RTs) 
from magnetoencephalography (MEG) signals during motor preparation in a finger-reaching task. For this purpose, I trained the 
classification model which discriminates the difference in RTs with the use of machine learning based analysis. Inputs to the 
model were spatial patterns of the cortical currents estimated by a hierarchical Bayesian method, which enabled anatomical 
localization of the currents and compensated for poor spatial resolution of MEG sensor space. As a result, the difference in RTs 
was classified significantly above chance from 550 ms before the go-signal onset using the cortical currents in the premotor 
cortex. The lateral prefrontal and the right inferior parietal cortices also showed significantly above-chance accuracy at the late 
stage of the preparation period. Thus, inter-trial variability in RTs was shown to be predictable information, and the prediction 
provides a proof of concept with future development of non-invasive BMI/BCI to prevent delayed movements.
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